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1/E 



'e<75f^. ^^yikx^fifzm^m^^-^^t. m^j^m^^ixi 0^ ^ atoms/ 

cm^-SXlQi 5 atoms/cm^ -e;6-om^MiK7&* 12X10^ ^ atoms/ 
cm^ (old ASTM) m±T-*«5. -t/Jt-^N^WTS^OSFU iX^^-SJ^-C^^^^t* 

-?-<^f^, >f :t>aA$tL/cmtt®ffl'^7i-/Ni:, exiO^Wtoms 
/cm^ (old ASTM) m±0^#*«ffl'^^-^^t=Sr^fe#K*^^t•C|J|^)'^:b 

[W^^ 3 ] 

00~1250t;^ 5^MJ^lL±<^7tf y K-i?--'7;V'/n-b;^^a. t/cfi. 1 0 5 0-1 

2 5 0 1 wmiik±<D-mM.mMmim-rm^^ 1 1 /c«st^:K 2 tcsBtt<^ifi >9 -^^^-^i:^ 
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#M2 0 0 3 - 3 1 5 9 9 0 ^-v : J 

[0 0 0 1 ] 
[0 0 0 2] 

•r^'^^^<oi^mmit^j:ifKm\ m^<Dwmit (o. 0 5;«m*M) a^m^-^ 

v^<2,o ^tL^^m^^ SOI (silicon on insulator) Itdt^r^L 

^m^m-r:ffmx-^:ho ^tnzx*). ^w^um'>:i:.-y^tm^t<Dmizmi(>i2-^'yv 

[0 0 0 3] 

^r»«-r^. m^itmWfXm2 izmm^titz IG (intrinsic Getteri 
n g) ^f>^^hfLX\f^^o 

^Wr1cm2Xii. ^#«ffl«t/^-^Ni:LTJt^feLl 0 n c m. mmmmiXl 0' 8 
a t oms/cm^ <^nM<^'>'; 3 > LTV>;So CO-i^x-zN^r--;!/ 

i^f^'xm 1 1 mmw- 5-211128 -^-^m 

[Wff':Scm2} 9-326396 -^^m 

mmtm^ LJidt-^^ mm] 

[0 0 0 4] 

L^>t^)6*ib. m*iftJK 1 XlO^ ^ atoms /cm^ Sa>i^'b<7)m*>W'tbl^^'r y 

«r M^i" i iz «7F+^-e * o o 

M^^i^^^Mmmzit^ 1 1 0 O'Ctv^^iSra-Cl^^s^^r'&o ^(Dtitb. ^ 
- /^ <7)^#f!l (7)-m iz ;^ U y -^7!)^^ L^if^^tzo ^fi^ ^mi- ^fzibizM^ 

[0 0 0 5] 

D (Light Point Defect) =SrfFffi5i-'2>I^JC:fev*T^ v^^n;}?^ K=S- 
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[0 0 0 61 

i <0 J: 9 =S: ^la^Rl OFa^M =S: * :^ «i> . M x. {f#m=:5:m 3 t^lB^ $ ttfc C O P 7&*# 
#S=:5:m3r-(i, C Zi*t-*5lt^5I t^±lfilJg^ O. 8 mm/m i nmrt LTv V =i 

i 9 C 0 P ;^>*^ft L ^ v> U n > -i; ^-^^^^ffl '^7 ^ tcffl v> tLtf , ^ n 

Li!)-Lfj:i!}^h. C OP <irfzibi,z, i^^^<D^^lj^m-^^^< ^J: ^ . MKmi^'iL^m: 

t-t^hmmmmmmiz < t ^ ctv^/co 

l!|#l^:iCM3l #|i¥2 - 2 6 7 1 9 5-t<&^ 
[0 0 0 7] 

[0 0 0 81 

A$tt/cStt^ffl'>i-^Ni:> mmMTb^l XlO^ * atoms/cm^-SXlO^ 
5 a t oms/cm^ fid^oU^iiK^^l 2 X 1 0 ^ ^ a t oms/cm^ (old A 

STM) iik±x$>y). ^:c-^^^miizosFT!)m^ir^B\^±im^xi'^^^fifz%n& 
•r^mmj:mtimK.fz9^y)^t>^mi<DMmi3mx^^o 

[0 0 0 91 

«r^LT^«FS^ffl^7a^-/N4'<^)m^*fffitf (BMD ; Bu 1 k Micro Defe 

c t s) tfz\,t^fL\,zum\^fzmmmim.miKm (osF;oxidation ind 

uced Stacking F a u 1 t ) tC««$:}x^o 'i' ^-^n^B t^O S F ^11^ 
t4iit-^i&nrtg^:C u, Fe*if^>> ll^ltJCC O P ^ ^v:{±0 S F (mT^ ifePS) l^M^^ 
[0 0 101 

o *#:fi<JtC{±, WM^^o Id ASTMtcJ:;Stl!)^-ei 2X10^ ^ atoms/cm^ 

litv^^l XIO^ ^ atoms/cm^~3X10^ ^ atoms/cm^ Xh^o WMt 
ti^izfLh (D^^y^ ^fL^ht. S tw5 1 ^ ±:if ^#=£r«:M'fb-r * frw ti i tc 
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0 S F^r^^$-ti:^«l tt?. ^W^W'^ :^-^^^<D^?m'&it 1 X 1 0 ^ / cm^ m± 
[0 0 1 1 1 

j^^tm<7?l¥$ti. 'f^Ux-fi' 1 . 0//m*?^. L< l±0. 1~0. 2;/m-e^;2>o 

^W^m^y ^-''-'(OM^Mm:^^ 1 XlO^^atoms/cm^ 
*Wffi%tfct±'?-tLt;#|5®1-;S>0 S F^^'^^L'Stv^o tfz. 3X10* 5 atoms/c 

i^^lii2 X10**~1X10* ^ atoms/cm^ t?«b^o 

jt^^^ffl-i^ J^->'^<^^^2S-K'&*1 axiO^^atoms/cm^ ^mX'ii. -^^^j: 
mm^alt»ty::^i'e^^^-'^^|•|gl^^OSF;^^^^L^v^o t/c, «i7 j.-^N^®trO S F^^ 

(V) V/G'tt/i^O. 2-0. 3 mm^ /"C • m i t ^^<^ 

Lv^iSiRii 13X10* 7-15X10* 7 atoms/cm^ T?*>^o old A 

[0 0 12] 

mjtmtLxit. mx-ifn^^m (h) o4&> ^:ff:^(D7tmx^^^v (He) , 

> (Ne) , 7)l^^y (Ar) , ^ U ^ h > (Kr) . ^-fey >' (Xe) ^ 9K> (Rn 
) ^:ift!'^)iv^o vitLibti##:^ /cti^b^J^-C'fe iv^o 

^>&AB#(^S7£«<^ K-^s:4±|5a^^tL>S:V>o |^x.{f 2X10* ^-8X10** 
a t oms/cm^ t?ab^o 
S7n^<^^5*->ftAI^<^)»nJimi£tt, 5 0keVjy.T^ $f t L < (i 3 0 k e V JJ^T. ^ 
L < {±2 0 k e vmTT'^^So iETC^fT)-! ^'■ftAti^ l&in^mEEtS if 
tc@7c^ -^t ^ tS^T- # ;& 36^ »m S O I l;: imm^<OW^ 10 ft ^^i!'^ * < M 
<^ / 7 ^ I- ^^IJ "C ab ^ o 

pjfi^<^li!i*)^:b^t'i^^-^>oinitiaffi{4 4 o o'ci^^.h. »*u<(4 400~700t: 

. L<{4 4 5 0- 5 5 Ort'ab^o 4 0 0 iC^^i-Cil. ^gftilffl ^ -^M* ^ 

[0 0 13] 

fijmB#coli!i^'&^-fr'i'^~^^«^*nfSt^^f* if* L< « 1 0-6 0:9-ffflt?*) 

[0 0 141 

ffiiE#2 004-3094867 



#M 2003-315990 



4/ 



[0 0 15] 

X^ftfzm'^&mm'^^-^^t. mMWi&ifil exiO^^atoms/cm^ (old 
[0 0 16] 

[0 0 17] 

tfz. -^W&Um^ ^-^^'^Kli. 16X10^ ^ atoms/cm^ &.±<Dl^l^m<0 

j^^<Dxmmmt i x i o ^ / cm^ mjiii^So ttz^ m.m^m.i)^i e x i o ^ ^ at 

oms/cm^ mjit^^t, ^MtcOSF^I&^$^^:^J:^^?Ii±tm#^^*^b>S: 

B#. m^B^KWm^ 16X10^ ' a t om s/c ^Ji^t-tt^/f Ife^fPjtt^o ^ 
[0 0 18] 

^#^ffl'i^x-/><om^2S«*«. old ASTMtri*ilfl5et?l 6 X 1 0 1 ^ a t 
oms/cm^ 7feM-e{±+^*BMDt/i{±0SF^^#^tL^:V^o WM<OU^ Lv^jgatti 
17X10^ '~20X10^ ^ atoms/cm^ t?^^o 
[0 0 19] 

WLm^^ :^-^^\zn\^x\ 100-1250 5^FBim±<?5vey y^—7)v^u^7.^ 
a. tTtti. 1050-1250 m^m±o^i;^af^M«:^&•tif*:Sl * ^'irfiW^ 

[0 0 2 0] 

jL-/Ntc^LT 1 1 0 0- 1 2 5 Ot:^ Z ^mi>X±.<D =7 y Y^~-^)V'fu^7.^'m.^m 

■To tfzii. 1050-1250 *c. imm&^±'D-mumMm^m'to ::ivi,zx^. %n 
mum - <^^KM®#ia iz^^-t ^ mm <D^^miL-i)mm ^fi. o ^ - 

[0 0 2 1] 
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[0 0 2 21 

1 1 0 0 ~ 1 1 5 ox:-e*)-?)o 

[0 0 2 31 

Mi^t'fcv^o tfc. %n^m.m^ ^~^^<r>^m^\ 2 5 or^^x-^St^U >;'y;^)*l&^1- 
;^,o C:^T-<7:>$ft Lv^^#S;^ffi't7^-^N<D?aK{i. 1 1 0 0~ 1 2 0 o'CT-*;z>o 

^^Pb^{± 1 ~2^rat?*So 

[^H^w^:&ml 
[0 0 2 41 

1 ^ J: t)'^*^ 2 \zim.(OW^ \z X tL{f. i -/N i^m*^ o 1 d 

ASTMTl 2X10^ ^ atoms/cm^ M*^&^1 XIO^ " atoms/c 

-axiO^^atoms/cm^ ^tfiX\^^h (it*:p, 1 ) o ^fviti. ^^^^ 
^«^7^-yNtzm^;in 6X10^^ at oms/cm^ \>X±^tixX\^^:h (M^^2) o 
m^^^^^^^^^^^^i-^^^tt;?. ^^^^ffl-i/oL-yNcfxTJ^RI^Sti 1 X 1 0^ / c 

[0 0 2 51 

[0 0 2 61 
[0 0 2 71 

W^]K3 0|&5g*rittf^. li!ii9'&t>-^ol(rtc, S7G:#":^#ffl^-C, 
tcMLTl 1 0 0~ 1 2 5 or. 5^^J!y.±<^9tf';' K-9---^-'V7'n-fe7.^!!iS> 
1050-1250 1:> 1 0#F^iiI.±<7)^«ia^^Stife-to CitLir J: 19, ^^SjKffl'^a^- 
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#M2 0 0 3 -3 1 5 9 9 0 ^->^ : 6/ 

p DMB#iz-7^ i^'D.if-f K^^mm^Rifc LT^m-r^i ii^'fev^o 'eo^*> f^^m<o 

[0 0 2 8] 

mmm 1 ] 

[0 0 2 91 

?l§±tfii;K{±. 1. Omm/mi n-C^)^o ^<D'^. V =i >M^^b^ > ^ ^ h K 

> zruyi^mm. ^9^:^. mm*), mmmm^j^t-^mi-o ^tnzx t?. i?^ 7 2 5 

. ji:S2 0 Omm. (10 0) ifcffi^ 1 ~ 1 0 O c m. p MO^®tt±if tt 

tzm^mm^:^-^^! oi)mhfi^ mi (a) ) o 

tci l)?l§±lf<&o 5I^±tf^;K (V) isXZ/^m^m (G) =SrtimLT^MO S FHit 
i:^-2> t^?I§^±tf^o VtiO. 5 mm/mi nT-*;2)o S^^ftii^B^aBI 

^±m<Dj±^^mtLX2X lO^^atoms/cm^, *&^fflm^JlT-JtKO i 
13X10^ ■'atoms/cm^ X^^o ^<D^k. vV n^^ltg^^ >=fv' h tl. 

2 0 Omm. M:^^^: (10 0) ®. itteifC 1 ~ 1 0 cm. p S^O^BftJilf $ tLfc^l^ 
^ffl -i/i-^N 2 0 (01 (b) ) o 
[0 0 3 0] 

-e-om. ^^fSM'i7i-^^2 ood*>. ^"^.(DmL^m-im-Mmmm-rnxx^. i o 

0 or. 1 6B#Kom'fl:l^^0ja=S:IS1-o ^V>t:. Ma$tL/::5:#^^ffl'^7i-^N2 otc 
SF^rpj^L. '>a^-/NM<O^JtT?l X 1 0^ / cm^ O S F3&*^|?^E-r * 

T;V=f>'5!r;^#HA-ei 1 5 01C. 5:9'^<^)7 y 7;V7'n-fe:^=SrJ&-ro Clttlii 
"9. ^^#»^ffl>^a^-^^2 OO^^MB#3£<^OSF;6*^IIL-cm5feLs ^(^M^SP^-^c 
m^mo. 1-0. 3)«mO^^^|ig;&q?^U!&v>®;5«3^^$tL;So 
[0 0 3 1 ] 

Jfe-To ittlcJ: >J. ^Sl^Jiffl-^ j^-^'^l 0Ogm®<^i^it^-^ 0. 15;umO'>U=i 

^m-fbMi 0 a>6*?^^^tL;2>o 1 0 0 or. 7NpF^t-^;?> (mi (c) ) o 

y^xmiW^^mL. 5 o k e v<^iniSmj±t?7K.*t^:t>aA-t^o ^^t^io. 

Pffl-i^i-^Nl OIC. 7K^-f ^^-V^AISi^l 0 b;&*?^^:&tL* (13 1 (c) ) o ClOti 
(r> K-Xfi:(i. 5X10^ ^ atoms/cm^ -Qi>^o 
[0 0 3 2] 

^v^T. Stt^ffl-i^i-^Nl 0<D^Mt^#»^ffi'i7i-yN2 0<^^®i:=SrlA«?'a-fe-* 
m (m^te-^^j-^M) ->V nvm^l 0 a'S'^LT. 'Wlx.lf^^^«I*It?<&^<^t& 

J: 19. M'>x-yM 0. 2 0 «rli!fl9^:b-i^TMt}'^^3-i^>i7 3^->'N3 0 ^f^MI-^ (0 

1 (d) ) o fi^tt^^'i7i-^^l 0 i:3^#*^ffi'i7x-^N2 0 h-h^. 3> 
^<bJ^l 0 a =^^LTg^'^$tL. eicD^^^rJ^-c^vU ^^^^'fblll 0 a j&sffi^ji.?^ U n 

[0 0 3 31 

a^**^<^#H^-e^^ai-a (mi (e) ) o ^i!Q;a^F^(i3 o^f^x-h^ 
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t(D'^^^t>^^mif)^^^^f^^ (^1 (f) ) o 

^v^-e. ^§'14® 1 0 A<D^-mKMmmmz x ^um. m^Minz i s o i ^Mo^m 
-fejii 0 A^^^ttJtiA^j-g-^^-frso i^m (ifi>9^t>^»m) f)mm-^ft^ (mi (g) 

) o 

10 0 3 4] 

H^Hf t::{±S*75-'2 x 1 0 ^ ^ a t o m s / c tt. *&^^F^m^I^.^^ifeKO i fi 1 3 

X 1 0 ^ 7 / cm^ LTV»;5)o ^Otiib. ^ j^-^^mMO^m-^ I X 1 0 * / cm^ ^ 
ffix.-&BMDt fcti-e-tLtc^^ O S FXm^^^^lr^o ^ ^-^^mM<^^i^^^O S F^^RS 

o :ifiKxy). ■^n^mf7^-^^2 o<D^mt^^t^. mitmw<7)%n^m^ 

10 0 3 5] ^ 

. ^^ftjfeffl'i' J^-^^2 0 4'<^^JR^M%'b> BMD^fc{±OSFtcM^$tL;&o ^<7)X 
•9 II. 3£#afe5Kffi'i'^->'^2 O^^^Mtifi^-^'^'U >^^-iJ-W h i:^;5)0 S Yifi^mz^^ 

»'Kffl'>^-^^2 0>+'<^^^^*fet/^>+^iiMi-^-i:*""^'^*o mill 
0 A J; ;g, r^^JS<^^^* HI ^ ^ -2) o 
[0 0 3 6] 

^mzX'om^Mxkif'U^'^tSi^^^o X^fzifi^X^ CLCDi^ ^'?S"14» 1 0 Ai:ffii6ii<J^>'V 

-C^). tj&5fe<oJ:^lwffii63i*>'U ^vm-fbrns 0 a t^4f»Wi^^-^^2 0^:0^1*. 
^^i^n4?>f K4 0**?^^$tt)Srv^ (H2 (a) . (b) ) o ^(Dfzit. LPDfFWl' 

O'f >=f';/ ><^5li±tf^. T^^tfl^ilXl 0^ * a t oms/cm^ <^ffl*tx 1 3X 
10' ' atoms/cm^ (Dmmt^^t^fl\mhirLi><D-Q^ IM^^^^ir^^^ 

{%mm 2 ] 

[0 0 3 7] 

:k\z. ^(o?m(D%mm2\z^^^.fih^^t>^^(Dm^u'^^mn-t^o 
^(Dm.mm2\.t^ czm\zx^'y^)^ywm^^y=^y'^<^'^\^^^'f^^-^''^'^- 

;&--^l}n$tti-\ ^B^B^l-^^P^S^^M^^iKO i fin^ 18X10' 'atoms/cm 

-e-O^. ^#^ffl'>i-^^2 OliT^-Jl-^St'JfA^gtL. T;v:::s'>#;^#ffl^"e 1 
1 5 Ot:, 2Wfii<r>Wi^MifM^Mo dtLliJ:!?. ^ if ^ - 2 0 O^^MM 

'e<^1l&<^#^. -ftffi. ^IP:fi> HiS^l i:R&|W|CT'^-2><^T'ra«r«Iil&-r;5.o 
10 0 3 8] 

^\.fzm^^m^-f^o 

^^m<OW-^^tO. 1-0. ai6&*->iJ 3.>m^bm<^^?^t*0. IS/^m-C 
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yf(omm:^^tLxit^ xUY^^yy (xrt) m^umi^fzo ttz^ l 

jg^SE^e (x:^=i-;W±SaS P- 1) t:: J: •? L PD^JK'SriUJcUfCo -?-<^)^:^*^ 1 
[0 0 3 91 
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[0 0 4 0] 

MD(Bulk Micro Defect). O SFO^m^^l X 1 0 ^ / c 5ik 
±-e*)^o ^(Dtiib. ^n&Um^t; j^-^^<DmMiiZ2 OmTn&.±(D7.V yyi}^^±-^-f. 

>=f'y h05!^±lfBt. ^H^H4't^a*=Sr 2X10^ atoms/cm^ 
^i^P^im^il^^^O i=^14X10^ ^ atoms/cm^ is i U^'V/G Lf^ 

[0 0 4 1] 

3b ^ o 

[I1I21 (a) mh^m'^i>f^^^t>^^<Dm^i5mkzsiy)%hfifzf^^^t>^ 

[0 0 4 2] 

10 

. 1 0 a V y 3 (i^^)^) . 

2 0 

1 0 b im-( ^ >&xmm (>f y^xim.) > 

lOA 

3 0 ^h^^i^^'O 

3 0a ffli6^<;?^ V y 3 ^m-fkMo 
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irnrn^} mm 
[mi] 



AO 



(a ) 




10b t b ) 



I f 



(d ) 



30a 



-10 
-20 



-10 



( e ) 



-lOA 
-30a 

-20 



(g) mm. m^mii^ 



'10A 



^20 
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[1112] 



(a) 




9 V 

'OO OO OO 



o o o d o 0 



'O P 



-20 



(b) 
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1/E 



mm 

IWiM] 

m^m<D±m^m^i'^^i^^m-^mm.L. %n^m^ ^-^^<^^') y-y^wu-t^ 

^W^^^"^ ^-^^2 OTSn X 1 0 ^ a t oms/cm^ O^^i:, 1 3 X 1 0 ^ 
a t oms/cm^ c^^&i^PBim*ili^MO i (old A S TM) =S:-^tf 0 ^ 

[^^m HI 
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#M2 0 0 3 -3 1 5 9 9 0 ^-V : l/E 



#l^aJM<^#-f- #M 2003-315990 

50301487671 

mjB.mm±m 0094 

f^^H ^^15^ 9^ 9H 



mmB] ¥m5^ 9^ 80 
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^-'J : i/E 



m M A 



m m 



[302006854] 



1 . m'^^n B 
ft ^ 



2002^ 1>^31B 



m^f|5^E^?t-T B 2 # 1 ^ 
= ^ft:fe V 'J n >*fc^^tt 



tbiE#^ miE#2 0 0 4 - 3 0 9 4 8 6 7 



